From Sully antd Machynilleth Chest Hospitals
In assessing patients suffering from farmer's lung, the acute stage must be distinguished from the chronic stage of the disease. The conspicuous radiographic signs in the acute farmer's lung episode and the often dramatic clearing make an important contribution to the diagnosis. The radiographic changes in chronic farmer's lung are not specific and cover a wide range of appearances. Even minor nodular changes are significant. Farmer's lung, acute and chronic, is not a disease predominantly characterized by a defect in gas exchange. During the acute illness the reduction in diffusing capacity is often accompanied by a decrease in lung volumes; the pulmonary function profile of the chronic stage is variable. In only a relatively small proportion of chronic farmer's lung patients does a defect in gas exchange predominate, and in some it may be manifest only during exercise. Airway obstruction is a feature of chronic farmer's lung. In chronic farmer's lung patients discrepancies between the severity of complaints and results of pulmonary function tests are not infrequent. In some patients with considerable disability conventional pulmonary function studies may demonstrate little or no impairment of the functions measured. In patients suffering from an acute farmer's lung episode, serological tests should be positive, possibly in high titre. In the chronic stage of the disease the chance of finding positive serology in a patient diminishes with the length of time elapsed since the last acute episode. The period of serological transition appears to be the third year.
Farmer's lung is now a well-recognized clinicopathological entity. In 1964 it was, in the United Kingdom, recommended for prescription as an occupational disease under the National InsuranCe (Industrial Injuries) Act, 1946 , and this was put into effect in June 1965. For this purpose farmer's lung is defined as: 'pulmonary disease duo to inhalation of the dust of mouldy hay or of other mouldy vegetable produce, and characterized by symptoms and signs attributable to a reaction in the peripheral part of the bronchopulmonary system and giving rise to a defect in gas exchange' (Ministry of Pensions and National Insurance, 1964 The purpose of this study is to clarify the relationship between the acute attack and the chronic disease, and to demonstrate the range of clinical, radiographic, lung function, and serological findings in both stages of farmer's lung.
MATERIAL
Two hundred and forty-five patients diagnosed as farmer's lung at Machynlleth Chest Clinic in Wales provided material for our study. They represented the total number of farmer's lung patients registered at this Chest Clinic, which serves a population of 90,000 in a rural area of 1,600 square miles (Fig. 1) . Fourteen of these patients were diagnosed before 1954, during a period when the disease was generally not a wellrecognized entity. Table I illustrates the months in which these patients first reported to the Chest Clinic. Both the annual and seasonal incidences are similar to those reported by Staines and Forman (1961) . After reviewing the history and radiograplhs of the 245 farmer's lung patients, which we shall refer to as the 'pool', 34 patients were selected for detailed investigation. In the selection of these patients their clinical history and radiological findings were the major factors considered, as this group was intended to cover the range of sequelae known to have occurred from one or more acute farmer's lung episodes in our pool of farmer's lung patients. Other circumstances, however, also influenced the selection, such as the willingness and ability of the patient to leave his farm for the few days necessary for this investigation. Therefore, no attempt at proportional representation of the spectrum of clinical features could be made in this group. For example, 71 patients in the pool had suffered one attack only, with no remaining symptoms. Only three of these patients were chosen for intensive study. All 34 patients selected had been diagnosed as farmer's lung in previous years and were not in an acute episode when, for the purpose of this study, they were admitted to Machynlleth Chest Hospital during February or March 1965. These patients will be referred to in this report as the 'chronic group', although some of them were asymptomatic.
During the two-month period required for study of the chronic group, 11 new patients presented at Machynlleth Chest Hospital and Clinic with symptoms of acute farmer's lung. These new patients were also studied intensively at the time of their first presentation and at intervals over an 11-month period. These patients are designated the 'acute group'.
Within a week of the first clinic visit of these acute patients, one of the investigators visited their farms, obtained a sample of the offending hay, and interviewed all persons over 10 years of age living or working on the farm and being exposed there to the same risks as the patient. in the acute and chronic groups were interviewed and examined independently by two of the investigators. The history was taken according to a questionnaire, which was designed to investigate:
1. The duration of illness and number of acute farmer's lung episodes which had occurred in the past; 2. The mode of onset and the character of acute symptoms following exposure; 3. The state of health between farmer's lung episodes; if any symptoms, their nature;
4. The state of health before the onset of any farmer's lung symptoms, e.g., history of asthma, pneumonia, chronic cough, etc.; 5. The smoking habits, which were then recorded according to gradings recommended by Doll and Hill (1950) and Higgins (1959) ; and 6. The degree of the patient's disability at the time of examination. This was based on statements of the patient regarding his ability to perform the daily work on the farm normally expected of him. The grading is not necessarily that of the dyspnoea on exertion, as this was not the only stated cause for disability. The grading was as follows:
Mild-if the patient was able to continue farm work but had to avoid heavy tasks, e.g., heavy lifting;
Moderate-if the patient continued on the farm performing light duties only, and at a slow pace;
Total-if the patient was unable to perform any physical work. Table II is a descriptive clinical classification for acute patients based on the results of our questionnaire. Table III is a similar classification for chronic patients. Clinical possibilities not encountered in our group of patients studied are not depicted in Table II (Table IV) . (Figs 3a and b) .
A3. Changes similar to Al with additional poorly defined 'soft' opacities which become confluent in places, predominantly in the middle and lower zones. The normal sharp definition of the pulmonary vessels is reduced and soft Kerley B and C lines may be present (Fig. 4) .
Cl. Reticular and diffuse, fine, linear or peripheral, ill-defined, nodular opacities of varying size (Fig. 5 ).
C2. Coarse linear opacities, radiating from the hila. There may be slight contraction of one lobe.
C3. Coarse linear opacities, small cyst formation, and deformity due to contractions of lung often mainly in the upper lobes and apices of the lower lobes. Areas of increased translucency in the lower lobes. Sometimes enlarged right ventricle and main pulmonary arteries suggesting associated cor pulmonale (Fig. 6) .
Type A changes ( miliary appearance') usually are associated with acute clinical disease, and type C ('fibrotic') changes with the chronic stage of farmer's lung. Where a miliary appearance persists for more than one year, experience has shown that resolution will not occur and such cases will ultimately progress to type C chronic changes. Such films may be classified B. The place of these changes in the radiology of farmer's lung will be discussed later.
One of the authors (J. C. M.) read the radiographs of all patients in the pool according to this classification. The findings in the 34 selected chronic patients were then separated and compared to the overall findings in the pool. This enabled us to assess the position of the chronic group in the pool with regard to the severity and chronicity of the radiological abnormalities. In addition to the reading by the above-mentioned author, the films of patients in the chronic and acute groups were also read by two other authors (E. The following pulmonary function studies were performed' 1. Lung volumes: the functional residual capacity (F.R.C.) was determined by the closed-circuit helium dilution method (Gilson and Hugh-Jones, 1949 respiratory cycle between points of flow conversion. The mean of at least 12 measurements of respiratory cycles was used as the reported value for each patient.
The pressure changes were recorded on an A.C. capacitance bridge transducer; simultaneous change in volume was measured using the above-mentioned spirometer.
Normal values used: compliance (1./cm. H20)=O05 xactual F.R.C. (1.) (Marshall, 1957 On all patients in the acute group (at the six months' follow-up), and on a number of chronic patients, measurements of pulmonary diffusing capacity were made during exercise at various work-loads using a hyperbolic bicycle ergometer. During the performance of these tests electrocardiographic tracings were taken and samples of arterial blood were obtained for gas studies.
SEROLOGY The following procedures were carried out on the sera of acute and chronic patients:
1. Agar-gel double diffusion studies using (a) aqueous extracts of two mouldy hays; extracts of the culture fluid from (b) Thermopolyspora polyspora,l (c) Actinomyces sp. I.M.I. 45560, and (d) Aspergillus fumigatus I.M.I. 48340; and (e) aqueous extracts of 12 additional hays obtained from farms of acutely ill farmer's lung patients.
2. Immuno-electrophoretic studies using one hay extract and the T. polyspora antigenic extract. 3. Serial two-fold serum dilution tests using the hay and T. polyspora antigens.
The serum of chronic patients was tested once, at the time of the patient's clinical examination; in acute patients these tests were repeated at the abovementioned intervals.
The serum of co-workers was subjected to the same agar-gel double diffusion and immuno-electrophoretic studies as that of the patients. Serial two-fold serum dilution tests, however, were performed using T. polyspora antigen alone, and only on sera reacting to T. polyspora.
The 355 sera of the controls were tested by the double diffusion technique according to procedure l a, b, c, and d; sera reacting to hay and T. polyspora extracts were then subjected to immunoelectrophoretic studies according to procedure 2. In 100 of the control sera, double diffusion tests were performed using the 12 additional hay extracts (procedure le).
Aqueous extracts were prepared by defatting mouldy hay in ether, followed by extraction in Coca's solution. The extract was then concentrated by dialysis in Carbowax, dialysed overnight in running water, Seitz-filtered, and freeze-dried or dehydrated over phosphorus pentoxide. The freeze-dried material was dissolved in sterile saline to give a final concentration of 100 mg./ml.
The fluids from cultures of T. polyspora, Actinomyces sp., and A. fumigatus were Seitz-filtered, concentrated, and freeze-dried. The freeze-dried material was dissolved in sterile saline so that the final concentration was 10 mg./ml. One millilitre of a 1% solution of sodium azide was added to 20 ml. of the extracts as a preservative. When not in use the extracts were stored at 40 C.
Agar-gel double diffusion and immuno-electrophoretic studies were carried out by a modification of the methods described by Ouchterlony (1953) and Grabar and Williams (1953) .
The hay extracts were diluted 10-fold for the double diffusion studies but used in more concentrated form (100 mg. /ml.) for the immunoelectrophoretic tests. Plates were read after incubation at 40 C. for 24 hours. Only the precipitin lines that remained after staining with aqueous Ponceau S were recorded.
RESULTS

ACUTE GROUP
Clinical features Table V At the initial examination fine to medium inspiratory crackling sounds over both lung bases were heard in 10 patients, and in two there was cyanosis at rest. On follow-up, cyanosis disappeared within a few days, and these crackles had cleared in all patients at the 40-day follow-up examination.
Radiographic findings As seen in Table VI For explanation of symbols see Table IV. showed fine, diffuse, 'fibrotic' changes. His Figure 7 demonstrates the course of vital capacity, diffusing capacity, and compliance over the 11 months of observation. During this period vital capacity returned to normal in all but two patients, with most of the improvement occurring between the first and second assessments, which encompassed the first 10 days of steroid therapy.
The improvement observed in diffusing capacity was similar, the greatest increase coinciding with improvement in volume. At the end of the 11-month period the diffusing capacity remained subnormal in only two patients, one of whom also had a subnormal vital capacity (patient D. B. As demonstrated in Fig. 7 , there was improvement in compliance during the period of steroid treatment, but this was not maintained after cessation of treatment. At the end of the follow-up period pulmonary compliance was below 80% of 459 group.bmj.com on June 16, 2017 -Published by http://thorax.bmj.com/ Downloaded from the predicted value in five patients, values being less than 60% of predicted in three of them.
At the initial examination oxygen saturation of arterial blood at rest was near cyanosis level in two patients (85% and 82%), and Paco2 was low in all patients. Both the blood gases returned to normal values within 10 days. The subnormal FEV.1.0 in one patient returned to normal value at the 10-day follow-up; the value of the other patient remained unchanged.
Both patients in whom lung volume remained low, the one patient whose diffusing capacity alone remained subnormal, and three of the five patients whose compliance was still decreased at the end of the follow-up had suffered from farmer's lung illness prior to their recent acute episode. SEROLOGY The results of agar-gel double diffusion studies on the sera of the acute patients are shown in Table VII . All patients reacted to T. polyspora at initial testing. The titres obtained by serial two-fold serum dilution were, in the main, higher for T. polyspora than those for hay. Over the period of follow-up a remarkable stepwise drop in the titres for T. polyspora was observed in four, and also for hay in two patients (Table VII) . Three of these patients were suffering their first acute episode. The highest titres to T. polyspora and hay (1/16) at the end of the 11 months were found in patient R. T. B., who discontinued steroid therapy after the first five days. Our acutely ill patients had generally higher titres of T. polyspora and hay than those found in our chronic patients. Kobayashi, Stahmann, Rankin, and Dickie (1963) Table IV . E=emphysema, Lung function: IInt ='interstitial disease profile'; -I =compliance reduced; -2=diffusing capacity reduced; -3 =compl. +diffusing capacity reduced; Ob ='obstructive profile'; Int+Ob = combination of both types; Nsp=non-specific; Nor=normal; m=mild abnormality; s=abnormality of more than mild degree. selected 34 chronic patients indicated that our chronic group was radiologically biased toward the more severe and chronic form of the disease. In spite of this bias, several important radiological findings of the pool are reflected in the films of our chronic group, such as the above-mentioned persistence of 'miliary' changes over long periods, and the small number of patients changing from 'miliary' to 'fibrotic' abnormalities or showing recurrent miliary changes with normal intervening films over years of observation.
Pulmonary function The results of pulmonary function tests in the patients of the chronic group are shown in Table X , and 2 patients A reduction in diffusing capacity was found in 13 patients. In five of these the diffusing capacity was less than 60% of the predicted value. Restriction in lung volumes was found in five patients, four of whom also showed a markedly decreased compliance.
Some of our chronic patients who claimed to be moderately or totally disabled had normal or only mildly impaired pulmonary function at rest. For this reason, pulmonary function was tested in 20 patients during exercise. Figure 8 illustrates the findings of this study in one of the chronic and two of the acute patients (tested at the six-month follow-up); the diffusing capacity (DLCO), arterial oxygen tension, and heart rate are shown at various exercise levels. Patient D. M. B., although having a less than expected increase in DLCO during exercise, was able to maintain the arterial oxygen tension within normal limits. His pulse rate increased steadily in a normal fashion. The other two patients showed no increase in their diffusing capacity; oxygen tension fell during exercise, though their pulse rate increased as normally expected. No abnormalities were observed on the electrocardiograms. Patient D. B. suffered an episode of right heart failure four weeks after the exercise test was performed. This emphasizes his poor pulmonary condition, evident on exercise but unsuspected from pulmonary function studies performed at rest.
Serology Table XI shows the results of agar-gel double diffusion tests performed on the group of chronic patients, together with the results of the initial testing of acute patients and the findings in the co-workers. Fifty-three per cent of the chronic patients reacted to T. polyspora at the time of study, as compared to 100% of the acutely ill patients at their initial testing. In our co-workers there was only one reaction. None of the 355 control sera reacted to T. polyspora. Hay and T. polyspora used as antigens therefore appear to separate the majority of farmer's lung patients from symptomless farm workers similarly exposed, and from normal controls. With one exception, all patients, acute and chronic, who reacted to T. polyspora also reacted to hay, but four of the chronic patients reacted to hay in the absence of a T. polyspora reaction. In our 42 co-workers there were five reactions to hay; this includes the solitary reactor to T. polyspora in this group. As can be seen in Table XI , all sera reacting to T. polyspora also reacted to Actinomyces sp. One chronic patient reacted to Actinomyces sp. without T. polyspora reaction, and so did six of the co-workers; in three of these this was the only reaction. Reaction to A. fumigatus occurred in three chronic patients and in only one of the co-workers. With one exception it accompanied reactions to all other antigens and therefore has little diagnostic value.
Immuno-electrophoretic studies yielded no additional diagnostic information to the results obtained by double gel diffusion. The distribution of the number of lines in reactors to T. polyspora was similar to the distribution reported by Pepys and Jenkins (1965) .
While 71 % of the 45 acute and chronic patients reacted to hay when the two original extracts were used as antigen, 92% reacted to at least one hay when tested against the additional 12 hay extracts. The number of co-workers reacting to hay, however, remained unchanged when similarly tested.
There was little variation in the potency of the 14 hay extracts used for testing; the least potent hay reacted with the serum of 50% of the haypositive patients, and the most potent with no more than 66%. Although all the patients tested reacted to their own hay, they also reacted to one or more of the other hay extracts.
CORRELATION AND DISCUSSION
In the acute farmer's lung patients there was good correlation of clinical, radiographic, pulmonary function, and, to a certain extent, even serological findings. This was evident in the results of the initial examination as well as within the subsequent progress of findings over the 11 months of observation. Much improvement in the disease process within the first 10 days was manifested by clearing of crepitations, diminution of radiological abnormalities, and improvement in pulmonary function. The initially observed combination of fine crepitations and reduced vital capacity without significant reduction in compliance, as seen especially in patient D. H. O., would be compatible with the presence of alveolar fluid, and absorption of this fluid could account for the rapid improvement during the first 10 days. This speedy radiological change from category A3 to A2 (not demonstrated in our patients here but observed in films from the pool), which represents improvement in definition of pulmonary vessels, disappearance of confluence in infiltration, and disappearance of Kerley B and C lines, supports this concept.
Later improvement, both radiographic and in pulmonary function, is much more gradual, as granulomatous lesions, interstitial pneumonia, and vascular involvement seen histologically have yet to resolve. Radiographic abnormalities and lung function impairment persisting for six months and longer seem to indicate a failure of complete resolution and suggest the onset of the chronic state. This was evident not only from observations made on reviewing the past history of chronic patients but already seemed apparent within the 11-month follow-up of our acute patients. There also is evidence that the more severe the clinical attack, the grosser the radiographic changes; the more extensive the exudation and the bronchial and vascular involvement, the less likely is complete resolution and the more likely is transition into the irreversible chronic state. Patients 18 and 23 present good examples to support this concept. Their histological findings are described and illustrated as cases 2 and 3 in the second part of this series (Seal, Hapke, Thomas, Meek, and Hayes, 1968) .
In contrast to the acute group there was poor correlation of clinical, radiographic, and pulmonary function observations made at the time of study in the chronic patients. In previous publications on farmer's lung (Ministry of Pensions and National Insurance, 1964; Bishop, Melnick, and Raine, 1963) Fig. 9 show the total number of patients complaining of the three types of permanent symptoms; the columns to the left and right show the radiographic and pulmonary function findings observed in these three groups of patients. In the centre columns of Fig. 10 Insurance, 1964; Bishop et al., 1963) . In other publications airway obstruction has been reported in patients with farmer's lung. Dickie and Rankin (1958) found on pulmonary function studies a significant increase in residual volume and a moderate reduction in vital capacity together with a reduction in maximum breathing capacity, timed vital capacity, and expiratory flow rates. A review of the pulmonary function data of farmer's lung (Rankin, Jaeschke, Callies, and Dickie, 1962) suggested an increase in residual volume and a reduction in the F.E.V.1.O/F.V.C. ratio in at least one patient. Williams (1963b) It may also be of interest here to mention that Weill, Buechner, Gonzalez, Herbert, Aucoin, and Ziskind (1966) , reporting on pulmonary function findings in bagassosis, a disease closely related to farmer's lung, found in two of their patients evidence of diffuse airway obstruction. They concluded that this obstruction was the result of permanent damage to the airway due to exposure to bagasse, and not superimposed chronic bronchitis.
Of our chronic patients, eight complained of cough as their most prominent permanent symptom. Figure 9 shows the pulmonary function findings in three of them as 'obstructive profile' and in three others as 'interstitial disease profile' ; the remaining two patients had 'interstitial disease features' together with airway obstruction. As also seen in Fig. 9 , four of the patients complaining of effort dyspnoea without cough showed airway obstruction in pulmonary function tests.
We investigated the possibility that these patients with cough and/or pulmonary function evidence of airway obstruction might actually be suffering from chronic bronchitis rather than farmer's lung, or from chronic bronchitis superimposed on farmer's lung. Table IX shows that nine of these 20 patients were non-smokers. Of the nine patients with obstructive features as the only pulmonary function abnormality, five of whom also complained of cough, all had been serologically positive at some time during the previous four years, and six had a history of recurring typical farmer's lung episodes. Only two of the nine patients had cough prior to their first acute episodes. Of the 13 patients with cough at the time of examination, only two produced purulent sputum (one was a non-smoking female). It appears, therefore, that the airway obstruction in at least some of these patients is the result of the farmer's lung illness. The organizing bronchiolitis reported by Emanuel et al. (1964) and also seen in lung biopsies taken from two of our chronic patients after an acute attack in 1959 (Nos 18 and 23) provides a morphological explanation for such clinical and pulmonary function features.
Since no attempt was made in the chronic group to achieve proportional representation of the clinical features found in the total number of patients in our pool, no conclusions can be drawn from our findings about the numerical incidence of chronic cough or pulmonary function evidence of airway obstruction in farmer's lung. Bishop et al. (1963) reported an increase of pulmonary arterial pressure at rest in three of six farmer's lung patients in whom cardiac catheter studies were performed. Five of the six had pulmonary hypertension during exercise, and they suggested that in these patients the pulmonary vascular bed was partially obliterated. The results from our exercise studies suggest similar changes in some of our patients. As the increase in the diffusing capacity during exercise is considered to be mainly due to an expansion of the pulmonary capillary bed (Johnson, Spicer, Bishop, and Forster, 1960; Johnson, Taylor, and Lawson, 1965) , patients D. B. and No. 26 (as well as other patients not shown in Fig. 8 ) were probably incapable of this expansion. Pulmonary hypertension during exercise in such patients would therefore be easily understood. The episode of right heart failure in patient D. B. supports this concept.
Twenty-one of our chronic patients claimed to be moderately or totally disabled due to their disease, dyspnoea on exertion being by far the most important cause of disability. In only 14 of these patients, however, did pulmonary function tests reveal sufficient impairment of any type to account for the disability. The disability of the other seven without objective evidence supporting their claim would probably be difficult to assess. Fortunately for us, our patients in the chronic group were all self-employed and therefore had nothing to gain by exaggerating their complaints. In some of these patients exercise tests detected the impairment of pulmonary function to account for their intolerance to effort ; in others the disability remained unexplained. This discrepancy between the severity of patients' complaints and the results of pulmonary function tests at rest in farmer's lung must be taken into account in assessing claims for compensation. We feel that simple lung function tests are often not an adequate means of assessing the extent of disability.
Three of our chronic patients had a solitary farmer's lung episode in the past, leaving no apparent residual symptoms. One of these was found to have normal pulmonary function, one a mild abnormality, and one marked airway obstruction. This raises the possibility that a solitary episode of farmer's lung may be the unsuspected cause of chronic respiratory illness in a farming community.
The radiographs of two patients with an obstructive profile on pulmonary function tests but 466 group.bmj.com on June 16, 2017 -Published by http://thorax.bmj.com/ Downloaded from complaining of permanent effort dyspnoea showed signs of emphysema only. Both patients had clear farmer's lung histories and positive serology, and neither had pre-existing chronic respiratory disease. No biopsy material has become available as yet from such patients, but it is possible that there is fine diffuse interstitial fibrosis with much related 'irregular emphysema' and therefore we suggest that in our present state of knowledge for the purpose of compensation such patients should be considered favourably by examining panels. If there is evidence of pre-existing chronic bronchitis, the contribution of any farmer's lung episode to the patient's radiological findings and disability will be difficult to assess.
As demonstrated in Table XI , all our acutely ill patients were positive to T. polyspora on initial testing, whereas only 53 % of our chronic patients were positive at the time of study. Similar findings were reported by Kobayashi et al. (1963) , using hay alone. It would appear, therefore, that it is important to distinguish the acute episode from the chronic state of illness, not only for proper evaluation of the serological findings in any tested patient in particular, but also for assessing the diagnostic values of these serological tests in farmer's lung disease in general. Of the 16 chronic patients negative to T. polyspora at the time of examination, 11 suffered the last acute episode more than three years previously. We were fortunate in that Professor J. Pepys at the Brompton Hospital had tested 10 of these patients between one to three years prior to our study and found eight positive. In six of these the blood had been taken within three years of their last acute episode. One of the two patients, whom Professor Pepys as well as we found to be negative, is known to have had no farmer's lung attacks for at least nine years.
In order to assess the persistence of a positive serological reaction to T. polyspara after an isolated farmer's lung episode, we selected from our pool 35 patients who had had a solitary typical episode from one to 10 years previously. The results of serological testing using T. polyspora in this special group revealed 82% positivity in patients whose acute episode had occurred less than three years previously, in contrast to 22% positivity in patients whose attack had occurred more than three years previously. It should, however, be emphasized that these 35 patients were not chronic patients in that they had no permanent symptoms.
The effectiveness and limitation of T. polyspora as a diagnostic antigen in farmer's lung is delineated by our serological results. Pepys and Jenkins (1965) reported in their group of 'normal farmers' a 19% reaction to T. polyspora, whereas in our 42 'co-workers', presumably a comparable group, there was only one reaction. The possibility that some of Pepys' 'normal farmers' had, in fact, suffered an undiagnosed farmer's lung illness in the past could be a reasonable explanation for this discrepancy, especially as we had taken great care to exclude such persons from our group. Another possibility worth considering is that our 'coworkers', half of whom were women and children, were not as heavily exposed to the antigen as Pepys's group of 'normal farmers'.
It is certainly possible that another antigen or antigens besides T. polyspora may be involved in the aetiology of farmer's lung. This is suggested by the considerable increase in the positivity to hay observed in our chronic patients when instead of one hay extract 12 additional hay extracts were used for testing, while no alteration was observed in the original hay positivity of the co-workers or normal controls. The results of our acute group and the fact that most of our hay-positive, T. polyspora-negative patients were previously T. polyspora-positive suggest that the antibodies evoked in the patient by this 'unidentified' antigen in hay persist for longer than those evoked by T. polyspora. Our observations do not suggest that
